Let A be a finite dimensional algebra over an algebraically closed field k. Let T be a tilting A-module and B " End A T be the endomorphism algebra of T . In this paper, we consider the correspondence between the tilting A-modules and the tilting B-modules, and we prove that there is a one-one correspondence between the basic T -tilting A-modules in T K and the basic tilting B-modules in K pD B T q. Moreover, we show that there is a one-one correspondence between the T -contravariantly finite T -resolving subcategories of T K and the basic T -tilting A-modules contained in T K . As an application, we show that there is a one-one correspondence between the basic tilting A-modules in T K and the basic tilting B-modules in K pD B T q if A is a 1-Gorenstein algebra or a m-replicated algebra over a finite dimensional hereditary algebra.
Tilting theory is a central topic in the representation theory of algebras, which has two aspects. One is the external aspect, which is usually used to compare mod-A to mod-End A T for a tilting A-module T , and the other is the internal aspect, which is to study the structure properties of tilting modules for a fixed algebra A.
Let T be a tilting A-module and B " End A T . Recall from [13] , Miyashita proved some correspondence between the orthogonal subcategories of mod-A and mod-B. In [1] , Auslander and Reiten have proved that there is a one-one correspondence between the basic tilting A-modules and the contravariantly finite resolving subcategories of mod-A. However, the relationship between the tilting A-modules and the tilting B-modules is little known. In this paper, we focus on the investigation on the tilting modules in the orthogonal subcategories and show that there exists a one-one correspondence between the basic T -tilting A-modules (defined in next section) in T K and basic tilting B-modules in K pD B T q. As an application, we will prove that there is a one-one correspondence between the basic tilting Amodules in T K and the basic tilting B-modules in K pD B T q if A is a 1-Gorenstein algebra or a m-replicated algebra over a finite dimensional hereditary algebra. Now, we state our main results in this paper. We should mention that it is not sure whether a T -tilting A-module is tilting, but for 1-Gorenstein algebras and m-replicated algebras over a finite dimensional hereditary algebras, this is true.
Theorem 1 Let T be a tilting

Theorem 2 Let A be a 1-Gorenstein algebra or a m-replicated algebra over a finite dimensional hereditary algebra, and let T be a tilting A-module and B "
End A pT q. Then there is a one-one correspondence between the isomorphism classes of basic tilting A-modules in T K and of basic tilting B-modules in the subcategory
In general, a T -tilting A-module is partial tilting. Moreover,we have The conceptions of contravariantly and covariantly finite subcategories of mod A were introduced in [3, 4] by Auslander and Smalφ when they studied the problem of which subcategories of mod-A have almost split sequence. These conceptions have close relationships with tilting modules and cotilting modules, see [1] for details.
Let C be a full subcategory of mod-A, C M P C and ϕ : C M ÝÑ M with M P A-mod. The morphism ϕ is a right C-approximation of M if the induced morphism Hom A pC, C M q ÝÑ Hom A pC, Mq is surjective for any C P C. A minimal right C-approximation of M is a right C-approximation which is also a right minimal morphism, i.e., its restriction to any nonzero summand is nonzero. The subcategory C is called contravariantly finite if any module M P A-mod admits a (minimal) right C-approximation. The notions of (minimal) left C-approximation and of covariantly finite subcategory are dually defined. It is well known that add M is both a contravariantly finite subcategory and a covariantly finite subcategory.
Let X be a subcategory of mod-A. X is said to be a resolving (resp. coresolving) subcategory if it is closed under extensions, the kernels of epimorphisms (resp. the cokernels of monomorphisms) and contains all indecomposable projective (resp. injective) A-modules. Auslander and Reiten have proved in [1] that there is a oneone correspondence between the basic tilting A-modules and the contravariantly finite resolving subcategories of mod-A.
In this paper, we generalize these kinds of correspondences, and show some oneone correspondence between the T -contravariantly finite T -resolving subcategories of T K and T -tilting A-modules contained in T K . 
Theorem 4 Let T be a tilting
Preliminary
Let A be a finite dimensional algebra over an algebraically closed field k. We (1) pdT " n ă 8;
An A-module M satisfying the conditions p1q and p2q of the definition above is called a partial tilting module. Let M be a partial tilting module and X be an A-module such that M ' X is a tilting module and addM X addX " 0. Then X will be called a complement to M.
It is well known that in the classical situation M always admits a complement and M is a tilting module if and only if δpMq " δpAq. However, in general situations complements do not always exist, as shown in [15] . Moreover it is an important open problem whether δpMq " δpAq is sufficient for a partial tilting module M to be a tilting module. Let T be a tilting A-module. If a subcategory U of T K is contravariantly finite in T K , then U is said to be T -contravariantly finite. Now, we define T -resolving subcategory as following.
it satisfies the following conditions:
(1) U is closed under extensions;
(2) U is closed under the kernels of epimorphisms in T K , i.e., for a short exact
We can define T -coresolving subcategory similarly. 
Example Let A " kQ be the path algebra of Q with Q : 1 Ñ 2 Ñ 3. The AR quiver Γ A of A is:
We denote by P 1 " p1, 1, 1q, P 2 " p0, 1, 1q, T 1 " p1, 1, 0q and T 2 " p0, 1, 0q. Then
and T 1 is a T-tilting module.
Obviously, the T -tilting module in the above example is a tilting module, in particular, T -tilting modules over hereditary algebras are tilting modules. In general, all T-tilting modules are partial tilting modules.
Proposition 2.3 Let T be a tilting A-module and L be a T -tilting
then L is a partial tilting A-module.
Proof Note that Ext i A pL, Lq " 0 for i ą 0 since L is a T -tilting module. We only need to show pd A L ă 8.
T is a tilting module, hence pd A T ď n ă 8, and so we get pd A C m ď n`1,
The following lemmas are well known and useful in our research. Remark. Let T be a tilting A-module. For any M P T K , there exists a long 
(2) T ÑãddT gives a one-one correspondence between equivalence class of basic tilting modules and contravariantly finite resolving subcategories X with X Ď P ă8 pmodAq, and the inverse correspondence is given by X Ñ X X X K . Throughout this paper, we follow the standard terminology and notation used in the representation theory of algebras, see [2, 5] 3 T -tilting modules Let T be a tilting A-module and B " End A pT q. According to Lemma 2.6, Hom A pT,´q and´b B T induce a one-one correspondence between the modules in T K and the modules in K pD B T q. In this section, we shall show that there exists a one-one correspondence between the basic T -tilting A-modules in T K and the basic tilting B-modules in K pD B T q. Moreover, Hom A pT,´q and´b B T also give a one-one correspondence between the basic partial tilting A-modules in T K and the basic partial tilting B-modules in K pD B T q. Proof Let M P T K and T-pdM " k ă 8. Then there is a long exact sequence:
(3) T Ñ K T gives a one-one correspondence between equivalence class of basic cotilting modules and contravariantly finite resolving subcategories X with p X "
mod-A, and the inverse correspondence is given by
with T i P addT Ď T K and C i " cokernelpf i q P T K . Applying Hom A pT,´q yields an exact sequence:
Note that T i P addT, Hom A pT, T q " B, hence Hom A pT, T i q are projective Bmodules, and pd B pHom A pT, Mqq ď k ă 8.
On the other hand, we assume that pd B pHom A pT, Mqq " k ă 8. Then there is a projective resolution of Hom A pT, Mq in mod-B:
Note that Hom A pT, Mq P K pD B T q, and K i " ker g i P K pD B T q. Hence we have
Applying´b B T to p˚q yields an exact sequence:
Since P i b B T PaddT and Hom A pT, Mq b B T -M, we have T -pdM ď k ă 8.
Following from the above proof, we obtain that T -pdM is infinite if and only if 
Proof Let L P T K be a basic T -tilting A-module. According to Lemma 2.6, Hom A pT, Lq is a basic B-module belonging to K pD B T q. By using Lemma 3.1, we know that pd B pHom A pT, Lqq " T´pdL ă 8.
By Lemma 2.5(2), we know that Ext
Applying the functor Hom A pT,´q yields an exact sequence
It follows that Hom A pT, Lq is a tilting B-module in K pD B T q.
On the other hand, let M P K pD B T q be a basic tilting B-module. Then M b B T P T K and there exists an A-module L P T K such that M " Hom A pT, Lq by using Lemma 2.6.
Let pd M " m ă 8. Then there exists a minimal projective resolution of M 0 Ñ P m Ñ¨¨¨Ñ P 1 Ñ P 0 Ñ M Ñ 0 with P i " Hom A pT, T i q for some T i P add T . Note that Tor 
That is T´pd L ď m.
According to Lemma 2.5 (2)
with M i P add M and Tor B i pM, T q " 0, applying the functor´b B T yields an exact sequence
Remark Let T be a tilting A-module and B " End A pT q. Let L be a basic T -tilting A-module in T K . It follows that the number of indecomposable direct summands of L is equal to the number of simple A-modules. According to Proposition 2.3, we know that L is also a partial tilting A-module. In general, we are not sure whether a T -tilting A-module in T K is a tilting A-module. However, we have the following corollary.
Corollary 3.3 Let T be a tilting A-module and B " End A pT q. Then a T -tilting
A-module is also a tilting A-module, if A is one of the following kinds of algebras:
(1) A is a 1-Gorenstein algebra.
(2) A is a m-replicated algebra over a finite dimensional hereditary algebra.
Proof One can easily see that if every partial tilting A-module M with δpMq " δpAq is tilting, then every T -tilting A-module is also a tilting A-module.
(1) If A is a 1-Gorenstein algebra, then every partial tilting A-module M has projective dimension at most 1. On the other hand, assume that pd A pMq " n ă 8.According to Lemma 2.4, M P T K implies that there exists an exact sequence:
A pM, K n q " 0 since pd A pMq " n. Hence the short exact sequence 0 Ñ K n Ñ T n Ñ K n´1 Ñ 0 splits, and K n´1 is a direct summand of T n , thus T-pdM ď n ă 8. The proof is completed. l By using Corollary 3.3 and Lemma 3.4,we have Proof We only need to show that T -tilting A-module coincide with tilting A- 
Thus L is a T -tilting A-module. The proof is completed. l
In general, we have the following correspondence between partial tilting Amodules in T K and partial tilting B-modules in K pD B T q. 
T -contravariantly finite subcategories
Let T be a tilting A-module and B " End A pT q. In this section, we prove that there is a one-one correspondence between basic T -tilting A-modules in T K and the T -contravariantly finite T -resolving subcategories in T ă8 pT q. On the other hand, by using the same method, we can prove that if V is a resolving subcategory of
The proof is completed. l Summarizing Lemma 4.1 and Lemma 4.2, we have the following.
and X Ď K pD B T q, we have that
B pK i , D B T q " 0, applying the functor´b B T on the above sequence, we obtain an exact sequence:
On the other hand, for any N P X b B T X T K , there exists an exact sequence
with Y i P X . Applying the functor Hom A pT,´q, by using Lemma 2.6 and N P T On the other hand, let N P pX b B T q K X T K . Then Hom A pT, Nq P K pD B T q. For every X P X , by using Lemma 2.5 (2) again, we have It follows that Hom A pT, Nq P X K and Hom A pT, Nq P X K X K pD B T q, Hence N "
The proof is completed. l Let T be a tilting A-module, and let L and L 1 are T -tilting modules. We say L and L 1 are equivalent if addL " addL 1 .
Theorem 4.6 Let T be a tilting A-module. Then for any L P T K , addL Ñ addL X T K and U Ñ U X U K give a one-one correspondence between equivalence class of basic T -tilting A-modules in T K and the T -contravariantly finite T -resolving subcategories U of T K which is contained in T ă8 pT q.
Proof For any X P T K and Y P K pD B T q, it is easy to see that Hom A pT, addXq " 
